We report a case of a 22-year-old G1P0010 African-American female with poorly controlled perinatally acquired HIV/AIDS and recent diagnosis of progressive multifocal leukoencephalopathy (PML) by magnetic resonance imaging (MRI). She presented to a tertiary care facility for prenatal care and direct observation therapy after poor medication adherence during pregnancy. After multiple attempts at outpatient ART management, the patient was admitted at 35 weeks' gestation for direct observation therapy for both antiretroviral therapy and anti-seizure medication. Viral load at that time was 22,487 copies/mL and she was admitted and started on a salvage regimen which included: dolutegravir, tenofovir disoproxil fumarate/emtricitabine, darunavir, ritonavir, and trimethoprim/sulfamethoxazole for Pneumocystis jirovecii prophylaxis. The patient remained on direct observation therapy throughout her two-week hospital stay with final viral load of 1211 copies/mL, CD4 284/uL at time of delivery at 37 weeks' gestation, with minimal seizure activity. The infant received postnatal antiretroviral therapy including three doses of zidovudine and nevirapine with negative HIV PCR at birth, 2, 4, and 6 months postpartum and is currently HIV negative.
Introduction
Adherence to antiretroviral therapy (ART) in pregnancy is an important aspect to concerning in order to decrease maternal viral load and decrease the risk of mother-to-child transmission (MTCT) of HIV. Studies have shown that maternal viral load has a direct correlation with the risk of MTCT during pregnancy, thus lowering the maternal viral load lowers the risk of MTCT [1, 2] . While antiretroviral therapy (ART) has led to declines in HIV-associated morbidity and mortality, non-adherence to ART has resulted in treatment failure in many patients [3] . Any interventions which focuses on improvement of ART adherence must consider all barriers including: social, emotional, behavioral, and cognitive associated with risk of nonadherence. For such patients, directly observed therapy (DOT) has been used to improve the selfadministering of ART. Directly observed therapy is a direct method to measure adherence of self-administered ART regimen [4] . Observed therapy was originally use for treatment of tuberculosis (TB) with rates of completion of anti-TB therapy increasing significantly in New York City and other places [5] . It has also been shown to be effective in pediatric asthmatic patients with non-adherence to medication [6] . Short, hospital based DOT has been shown to be helpful for high-risk with non-adherence to antiretroviral medications and should be considered in pregnant women with poor virological control and those that have failed outpatient management.
Progressive multifocal leukoencephalopathy (PML) is a progressive demyelinating disease involving the central nervous system which is due to infection of oligodendrocytes by polyomavirus JC (JC virus) [7, 8] . It is almost exclusively diagnosed in immunocompromised patients; however, there have been isolated reports of patients without apparent immunosuppression [9] . There have been limited studies on management of PML in pregnancy. However, other studies have shown that with increasing use of antiretroviral therapy (ART), the overall incidence of PML has decreased significantly [10, 11] . Progressive multifocal leukoencephalopathy is diagnosed both by clinical findings and radiographic images with magnetic resonance imaging (MRI). Magnetic resonance imaging typically shows findings of progression of focal neurological deficits and distinct white matter lesions in certain regions of the brain [12] .
Case presentation

First hospital admission
The patient is a 22-year-old G2P0010 African-American female at approximately 35 weeks gestation with perinatally acquired HIV/AIDS, presenting to the hospital after poor compliant with ART therapy, and recently diagnosed PML which was previously diagnosed by MRI at an outside tertiary care facility. On admission, she reported fatigue, weakness, dizziness, and frequent new onset seizures. She was alert and oriented with a normal level of consciousness and responded appropriately to questions. Her speech was slow and slurred with impairment of fine motor skills and numbness in lower extremity, however, she was able to walk with limited difficulty. Deep tendon reflexes were 2+ throughout. Her viral load on presentation was 211,683 copies/mL and CD4 count 219/uL. The MRI showed scattered bilateral asymmetric areas of subcortical encephalomalacia and multiple non-specific T2 hyperintensities in the subcortical and deep white matter which was unchanged from prior MRI upon initial diagnosis. However, neurological testing showed a decline in her nonverbal intellectual capacity and attention deficiency. Of note, prior to this admission, the patient had multiple ER visits for seizure activity and presumed worsening or reactivation of PML because of immunosuppression. Her genotype resistance testing showed multiple drug resistance and thus she was started on a highly active ART therapy regimen was started which included: dolutegravir, tenofovir disoproxil fumarate/emtricitabine, darunavir, ritonavir, and trimethoprim/sulfamethoxazole for Pneumocystis jirovecii prophylaxis.
Second hospital admission
Clinically, the patient deteriorated after multiple attempts at outpatient ART therapy management, obtaining home nursing through Medicaid, direct daily contact with HIV and obstetric provider and case-worker. At 35 weeks gestation, she was admitted for direct observation therapy with both aggressive antiretroviral therapy and anti-seizure management. Viral load at that time was 22,487 copies/mL. Neurology was consulted, and she was, subsequently, started on 500 mg twice daily of levetiracetam. The patient remained on direct observation therapy throughout her two-week hospital stay with final viral load of 1211 copies/mL, CD4 284/uL and minimal seizure activity. Fig. 1 shows the patient's viral load pattern throughout pregnancy.
She was delivered at 37 weeks gestation, with infant receiving postnatal antiretroviral therapy including three doses of zidovudine and nevirapine. The infant was successfully followed with negative HIV PCR at birth, 2 months, and 4 months postnatal and is now considered HIV negative. The mother decided on the long acting reversible contraception, Nexplanon, for contraception at the time of discharge. At her six week, postpartum visit, the mother reported adherence to ART therapy with viral load 139 copies/mL and CD4 count 300/uL and 15%. Both mother and baby are receiving outpatient care.
Discussion
This case report is the first to our knowledge which demonstrates effective management of PML in an AIDS-infected pregnant patient. This patient's case demonstrates the fundamental need for direct observation therapy services in prevention of MTCT. This type of therapy is especially important in perinatally infected pregnant patients that are more likely to be nonadherent with antiretroviral therapy. ART has been shown to reduce MTCT transmission at approximately 1-2% in resource rich countries [13] . Nonadherence could thus increase these rates and result in suboptimal viral suppression. Some studies have also suggested that proactively addressing the concerns of pregnant would as it relates to teratogens and the safety of ART in pregnancy could help avoid medication nonadherence [14] . Interventions such as DOT thus become necessary to prevent MTCT in nonadherent pregnant women. One study used a simulation model to demonstrate that DOT in women receiving highly active antiretroviral therapy (HAART) in the 3rd trimester had a MTCT relative risk of 0.39 compared to conventional HAART. This study also showed that DOT was projected to be highly costeffective [15] .
Pregnancy results in a relative state of immunosuppression. It is generally thought that patients with progressive multifocal leukoencephalopathy (PML) have cellular immunity deficiency. It has previously been shown that the cellular immune response, mediated by CD4+ and CD8 + T lymphocytes, plays a crucial role in the containment of JCV [16] .
In the setting of AIDS in pregnancy, DOT was necessary to prevent MTCT but also to prevent worsening of AIDS and neurological complications related to PML. DOT helps to provide early recognition for adherence to guidelines and treatment regimens in reducing the risk of fetal transmission.
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